Nuclear localization signal sequence is required for VACM-1/CUL5-dependent regulation of cellular growth.
VACM-1/CUL5 is a member of the cullin family of proteins involved in the E3 ligase-dependent degradation of diverse proteins that regulate cellular proliferation. The ability of VACM-1/CUL5 to inhibit cellular growth is affected by its posttranslational modifications and its localization to the nucleus. Since the mechanism of VACM-1/CUL5 translocation to the nucleus is not clear, the goal of this project was to determine the role that the putative nuclear localization signal (NLS) we identified in the VACM-1/CUL5 (640PKLKRQ646) plays in the cellular localization of VACM-1/CUL5 and its effect on cellular growth. We used site-directed mutagenesis to change Lys642 and Lys644 to Gly and the mutated cDNA constructs were transfected into COS-1 cells. Mutation of the NLS in VACM-1/CUL5 significantly reduced its localization to the nucleus and compromised its effect on cellular growth. We have shown previously that the antiproliferative effect of VACM-1/CUL5 could be reversed by mutation of PKA-specific phosphorylation sequence (S730AVACM-1/CUL5), which was associated with its increased nuclear localization and modification by NEDD8. Thus, we examined whether these properties can be controlled by the NLS. The mutation of NLS in S730AVACM-1/CUL5 cDNA compromised its proliferative effect and reduced its localization to the nucleus. The immunocytochemistry results showed that, in cells transfected with the mutant cDNAs, the nuclear NEDD8 signal was decreased. Western blot analysis of total cell lysates, however, showed that VACM-1/CUL5 neddylation was not affected. Together, these results suggest that the presence of the NLS, both in VACM-1/CUL5 and in S730AVACM-1/CUL5 sequences, is critical for their control of cell proliferation.